EXHIBIT A 



FEB-25-2009 08:46 FROM:HSC LIBRARY SOUTH 215 707 3490 



TO: 912152992150 



P:4'8 



Polymers in 
Drug Delivery 



Edited by 
Ijeoma R Uchegbu 
Andreas G. Schatzlein 



HEALTH GEtfTSS L'SRARY 
SOUTH 



Boat Raton London NnwYorft 



CSC te an Imprint of the Taylor & f»*n ci* Group, 
an irtara business 




Tay lor & Francis 



FEB-25-2009 08:46 FRQM'HSC LIBRARY SOUTH S15 707 3490 



Cover illustration by MeUto Fang, Simon Fiasa University. Vfcicouvet, Canada. 



published in 2006 by 
CRG Press 

l&ylor & Francis Group 
6000 Broken Sound Parkway NW, Suite 300 
Boca RHou, PL 33487-2742 

0 2006 by Taylor Sl Francis Group, LLC 
CRG Press in an imprint of Taylor & Francis Group 

No claim to original U.S. Govcraraent works 
Printed in the United States of America an. acid-free paper 
JO 387 fi 54321 

Intemfltjonal Standard Book Numbcr-10: 0-8493-2533-1 (Hardcover) 



TO: 912152992150 



>k hnrr»ber-13: 978-0-8403-2533-5 (Hardener) 
Library of Congress Card Number 

TWs book contains 
permission, and i 



Reprinted material is quoted wrfli 
are indicated. A wide variety of references arc listed. Reasonable efforts bave been made to publish 
reliable data and information, but the author and the publisher cannot assume responsiliifily for the ■validity of all rontcrials 
or for (he consequences of lheir use, 



a any form by say electronic, mechanical,, or 
5, win any in" 



No port of this bnojc may be reprinted, reproduced, transmitted, or utilized 
other mciiii, now known or hereafter invented, including photocopying, mic 
storage or retrieval system, without written remission from the publishers, 

For permission to photocopy or use material electronically from this work, please a 
(J)^i//ww,eopyrightcoir>/) or contact the Copyright Clearance Center, Inc. (CCQ 222 Rosewood Drive, E 
01.923, 978-750-8400. CCC is a not-for-profit organization that Brevities licenses sod registration for a variety of users. For 
cijainteationa that have been granted a photocopy license by the CCC, a separate system of payment has been arranged. 

Trademark Notice; Product or corporate names may be trademarks or registered trademarks, and are used only for 
identification and explanation without intent to infringe, 



Polymers in drug delivery / edited by Jjeoma Ueaegbu, Aadresa Schatsdein. 

Includes bibliographical references and index. 
ISBN 0-B493-2S33.1 (allc. paper) 

I. Polymeric drug delivery systems. 2. Polymeric drags. 3. Polymers. 4. Drug delivery systems. L 
Uehogou, Ijconw F. n. & 



informa 

Taylor & Francis Omup 
Is ihe Amdemic Division nFInfomra plot 



Visit the Taylor & Stands Web site at 
h%:/Avw.taylorandfranris.com 
ana the CRC Press Web site at 
http://www-crcprcss.com 



FEB-S5-E009 08:47 FROM=HSC LIBRARY SOUTH 215 707 3490 



TO: 912152992150 



Table of Contents 



Chapter 1 Introduction... 
Ijeoma E Uchegbu 



Chapter 2 Selecting the Right Polymer 
foi Biomateria] Applications ... 



Allan S. Hoffman 

r 3 Polymer Characterization Techniques- 



Chapter 4 The Role of Polymers in Solid Oral Dosage Forms 35 

Richard A. Kendall and Abdul W. Basit 

Chapter 5 Hydrogel Drug Delivery Systems .49 

Seong Hoon Jeong, Kang Moo Huh, and Kinam Park 

Chapter 6 An Assessment of the Role of Polymers for Drag Delivery 

in Tissue Engineering , 63 

Patrick J. Ginly, Steven M. Ttowdle, Felicity B.A.J. Rose, and Kevin M. Shakcshcff 



Chapter 7 PolyClactic-ca-glycolic acid) Microsphere 
Camilla BouUsou and Chris van der Walls 



Chapter 8 Polymeric Nanoparticles as Drug Camera 

Herv6 Hillaireau and Patrick Couvreur 

Chapter 9 Polymeric Micelles as Pharmaceutical Caicriers ... 
Vladimir P. Torchilin 

Chapter 10 Polymeric Vesicles .... 



Ijeoma Florence Uchegbu, Shona Anderson, and Anthony Brovmlie 



Chapter 11 FolyrafflHDrug Conjugates 

Vaikimth Cuchelkar and Jindfich Kopecek 



FEB-25-3009 08:4? FROM.-HSC LIBRARY SOUTH 215 707 3490 



10:912152992150 



Chapter 12 Polynjeis Used for the Delivery of Genes i» Gene Therapy ..; 
Pet Lee Kan, Andreas G. ScMtztein, and Ijeoma E Uctegbu 



Chapter 13 Dendrimers in Drug and Gene Delivery 

Christine Dvfes, Ijeoma F. Uchegbu, and Andreas G. Schatztein 



Glossary..., 
Index 



CONTENTS 

1.1 Drag Deli 

1.2 Polymers 

1.3 ThisVolm 
I 'A TheFutuu 



1.1 DRUG I 

The science of 
principles to cor 

When drugs art 
receptors or site 
the "wrong" tiss 
Scientists reseat 
activity and (2) 
Drug deliver 
(1) -ttie emergent 
with either poor 
materials with r. 
realization that i 
sites where they, 
index. Today's v 
and, preferably, 
dynamic and be. 



1,2 POLYMI 

Whether the co 
specific cells is 
entity. In the < 
cousins," dendr 
systems, Scicnt 



• Eroiojig 

• Shift dr. 

• Shunt ti 



FEB-25-2009 08:46 FROM:HSC LIBRARY SOUTH £15 707 3490 



TO: 912152992150 



The Role of Polymers in Solid Oral Dosage Forms 



TABLE 4.4 

pH-Sensitive Polymers Commonly Used In the Production of Defayed-Release 
Oral Dosage Forms 

Polymer,- Dfssftiafion Threshold pH Aqueous Dispersion 



Cellulose Derivatives 



Hydfoxypropyl methylccllulose 55 
Hydroxypropyl methjlccimiose acetate succmatc L 
Hydroxypropyl methylccllulose acetate succinate M 



Hydroxypropyl methylcelliiloHc acetate sure 

Acrylic Derivatives 
Polyftnethaeryiic acid, ethyl acrylate) 1:1 



jPolyfaiethacryKc acjd, methyl rnctfiacrylatc) 1:1 
PolyOnethacrylk acid, methyl mcthacjylate. methyl 
aerylate) 2,5:6.5:1 
Poly(mcfliagrylic acid, methyl methaerylats) It2 

Polyvinyl Derivatives 

Polyvinyl acetate phthalate 

Note.: AH polymers arc available in pOwdcr/strarjjile form foe us 



Atjc-atAS-L 
AqoatAS-M 
Aquacoat CPD 
AqoatAS-H 



Kollicoat MAB30 DP 
Acryl-cze 



i in. organic solutions and in some cases ready- 



A polymer with a dissolution threshold pH in the range S to 6 is considered, ideal for use as 
an enteric coat; this is based on the premise that the pH of the stomach, even in the fed state, will 
rarely reach this level but will exceed this level in the duodenum, where secretion of bicarbonate 
neutralises the acidic chyme leaving the stomach. 

There is no single enteric polymer that is applicable for the enteric coating of all drag molecules. 
The nature of the core material (acidity or basicity, or permeability through different enteric polymer 
films) may limit the choice of polymer. The pK, of the coating polymer must also be carefully 
considered, and the potential for premature release in the stomach (for polymers with low pK„ 
values) weighed against the requirement for a rapid release in the small intestine. Because the 
physicochcmical properties of the drug will have a bearing on this, it is important to consider the 
consequences of premature release in the stomach (drug degradation or risk of mucosal damage) 
alongside the requirement for a rapid release of a poorly soluble drug in the small intestine in order 
to optimise bioavailability and achieve the desired therapeutic effect 

Enteric coating is not without its problems. A lag time of 1.5 to 2 h postgastric emptying 
for complete disintegration of an eatcric-coated capsule and tablet has been demonstrated {6,24J. 
This is slower than reported for in vitro disintegration times, and implies that modified-release dosage 
forms should be designed as multiple-unit systems, in which the increased suiface-area-to-volume ratio 
would reduce the time for intestinal disintegration while minimizing the possibility of total failure 
of the dosage form and premature release in the stomach. Furthermore, the in vivo evideu.ee 
highlights the need for new enteric polymers to be developed, which will improve the rapidity 



